Polyamine dependence of Chinese hamster ovary cells in serum-free culture is due to deficient arginase activity.
We recently isolated a Chinese hamster ovary cell line which grows well without serum but requires the exogenous polyamines putrescine, spermidine or spermine for continuous replication. Here we show that these cells are defective in the arginase-catalyzed synthesis of ornithine, the precursor of polyamines, and that ornithine can replace polyamines in the medium for supporting growth of the cells. The activities of two other key enzymes of polyamine biosynthesis, ornithine decarboxylase and adenosylmethionine decarboxylase, are clearly detectable and show increase during polyamine starvation. In ornithine-and polyamine-free medium cellular putrescine and spermidine are rapidly depleted while the concentration of spermine decreases only moderately. We show further that the cells are able to grow in serum-containing medium without added ornithine or polyamines. This is explained by our finding that serum contains arginase which synthesizes ornithine from arginine in the medium. All the sera from different animal species tested contained arginase activity although in greatly varying amounts. Serum-free medium is therefore essential for expression of arginase deficiency in cells in tissue culture. The eventual importance of polyamines for serum-free cultures in general is discussed.